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Abstract of JP1 01 30733 
PROBLEM TO BE SOLVED: To production a 
steel sheet high in baking hardenability and 
free from the generation of aging deterioration 
without causing disadvantages in the points of 
the uniformity of the material and the stability 
of the operation. SOLUTION: A slab having a 
compsn. contg., by weight, <=0.01% C, 
<=0.10% Si, <=1.5% Mn, <=0.20% P, 
<=0.010% S, 0.030 to 0.150% Al, <=0.0040% 
N, and the balance Fe with inevitable 
impurities is subjected to hot rolling so as to 
regulate the finish rolling temp, to 800 to 950 
deg.C and is coiled at >=600 deg.C, this hot 
rolled sheet is subjected to pickling and cold 
rolling, is thereafter subjected to decarburizing 
annealing by the quantity to be decarburized of 
>=0.0005wt.% by annealing treatment of 
holding to the recrystallization temp, or above 
for >=10sec in an atmosphere in which the 
gaseous compsn. is composed of >=3% 
hydrogen, and the balance substantial 
nitrogen, and the dew point is regulated to >=- 
20 deg.C and is subjected to secondary cold 
rolling at a draft of 1 to 5%. 
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(57) 

MM] C : 0.01wt%£JlTs Si : 0.10wt%JilT. M 
n : 1.5 wt%OT. P : 0.20wt%JiTF. S : 0.010 w 
t%JjlTs Al : 0.030 ~0.150wt N : 0.0040wt% 

jarmt, raises 

tt±(fBEsa«8oo~95o ■c-osaaEg 
U 600 "CJjUiT-^KO. zvmMkfflk&XVtii 

tfmmizm&t o . iprmm- 2 omtc 

«»-tl»«#6ffiafcJ:-5T. MKS0.0005wt%tUiOK 
JRffitt Mr V\ JIT* 1~~5%<92 ^BlffliSrff 3 . 
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[tmil C : 0.01wt%JaT. 
Si : 0.10wt%OT. 
Mn:1.5wt%OT. 
P :0.20wt%OT, 
S : 0.010 wt%WT, 
Al : 0.030 -0.150 wt%_ 

N:O.OO40iftXJaTfri*L» JMBiFefeitPRram 
?F££^«l&l$;te& !>§P3Jt-£ . tt±(f«aS800~950 
■CTffclSUEEBU 600 °ca±_TmW y ). iOiKSfc 

0^fc^#*fTOte«*fcj!pfe>Sr>K iPonjOtf- 
2 0X:PXkX*$>&%ffl%ftX\ ffitSAffiJKI'XhoaUK 
te, 1 O&fiLJiffJM-SMWfflati-aT. JMK40.00 
O&rtmtOKKMtt&frK £T»l-5%<?>2<ft£ 

i mtm 2 1 mm i te& v . fe t , 

Nb : 0.003 -0.040 wt%fc itffi : 0.003 -0.040 wt% 
WTtUteS ; 

{Nb (wt%) /93} / {C (wt%) /12} g0.8 fcil/ 
{Ti* (wt%) /48} / {C (wt%) /12} S0.8 
fcrtfL, Ti* (wt%) =Ti (wt%) - (48/32) XS 
(wt%) - (48/14) XN (wt%) 

[ft*J!3] flHSSl4fctt2fc2svvt\ 

fete, 

B : 0. 0002~0.0020wt%S:^<-f Siffl^te^rl. •! i: 

m 

[ft*£4] IS*«l~3^V^*>l«te*3V^Ts 
»M#£fete, 

Cu: 0.01-0.2 wt%, 
Ni : 0.01-0.2 wt% s 

Cr : 0.01-0.2 wt%i5«fcylfo ; 0.01-0.2 wt%A>£>jIJf 

mm5l «HWC*V»T, •I«f»N»)8.0XJaJ: 
4 Wfihi>» 1 «teie»wi*$#ito^&v^# ff IflB 

[0001] 

[fgejioi^&ftfrif] *wm. mmm&m 
=^k'<oj: a te, m.wMfy hm-m^mim^ 



[0002] 

W»*#»tTBTttWR (fefetffo 170'CX20#) &3 
tei "3 WHW-*Htt**U ft*l«te+#ft§tS?£« 
£^jDXS B n H ^S3fc# -?» fc»*^M«rrft4 . 

fe, COi3*^*#*tSfc«><08S£* f ^<O!HT 
*>*1.T#Jt. flttfcf, #£¥5 - 48283 -f&fBteli, ± 
fc LT«W*Mtef * £ t te i 0 , IW CSS: 
51IE=5rKHteWffllLJ: 3 fc^S^^Ti^SiiT^I.. 

*fc. SHB§57-192225-f^#te{i. WKOftff 1 1 
T, Tifl>6»*>*)teNb*j6SnL, Nbcogff. #fffi*»j2:SJ 
fc teJ; 0 , HjfWoCMSrlOWtS^* 5 ! 

ssfro**. £<oa$stt, 850 •c&±rm&mu 

[0003] 

[^HB* i II^LJ;3t-ri»ilM] L*>LWij« ifife 
ofia®Ste J: T t> , M# fiWiMMBIWi tefc it & ft 

m^ztL&mmmmi. m^mmmm uom 
paj.it) , mi*rm. &->mm&$m&?t> 
o, jjBfla^s-cti. »te, «s#(t®€ttfcsfitt 

[0 0 04] *tJ. ^M/7ft-^bW^»BL 

a) iMiitfiM^iL, ; mt&nm mt 

if. #^¥8-14019 

b) wmmm*2nmmmmtz>-m mm, 

, #H i F2-232316^#) 

tab) ti±, mmmmmzfottmztz ztm 

[0005]^ fete, f&HMfecofMHte i.fi\f, M 

mmimmmfctuzwz. mwmmzh^ 
xmmtix^tz, m.t mmwmmmzmtmm 
i> t te 1 0 0 vmrntmsx-mzti . 
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[ 0 0 0 6 ] *£T, #3MH«)±fcS a KUi, JhSft* 

«#WJflHfcttfc*f*fci:fc(c, n^^-fk (rum 
Sr. ff«^)^-tt^«W^tt^T-^fiJ^tg< £ fc 

eommsmt. mmifm* < b h > #4 o mp 

afcUL 5 0°C- 3*^cOD#moKtt^W^' 0.2% 
JJIT, rtf (fflrtW) #1.8 ELbOtMWSttfc*** 

[0007] 

i ) rnmn* mrim^m^ti&mi&mmtim 
tn>. mmmimx\ sgj££- 2omL 

bm< Us «^«WC{4JB«?r4t:i?-tTm&ttS-« 

-hwth»c mftzitz ztizj-t), mmmm 

[0008] *^0J(i±fS« i d 4ttJl«^V^T«W 
SiifcfcO-caD. *^&fct4fc.I*>H:».«>i:i39 

DC: O.OlwWK Si : 0.10wt%OT. Mn : 1.5 
wt%J3lT> P : 0.20wt%JTF. S : 0.010 wt%JJ[ 
Ts Al : 0.030 -0.150 wt%. N : 0.0040wt%£TF£ 

f±±fffiMjR800-950 ■C-tfRfiKffiU 600 

mm bfrb**). to&Mtf- 2 0 -CfiUiT* 4 «H 
M&Mi&mXtni&mz. 1 OIWEUiflBM-* 
MttflJSfcJ^T. S^MO. 0005wt%JM±«^M#E2r 



[0 0 09] 2) Jbtei ) fcBWC, ttHJfttfS&fc. 
Nb : 0.003 -0.040 wtX&XUTi : 0.003 —0.040 wt% 

^ft^ti&st ; 

{Nb (wt%) /93> / {C (wt%) /12} S0.8 tsitf 
{Ti* (wt%) /48| / {C (wt%) /12> SO. 8 
tztzL. Ti* (wt%) =Ti (wt%) - (48/32) XS 
(wt%) - (48/14) XN (wt%) 

mmmtitmtttzKi z b tw&tti . m&fc 

[0 0 1 0 ] 3 ) JJEl ) &tz\&2) fciswc. ii|M 
#3£>fc» B : 0.0002-0.0020wt%S:#*-ri,|Mt^ 

[0011] 4)±|fil)-3) Wfhj6»l-9fct5^ 
Ts mffi&tfZ Cu : 0.01-0.2 wt%, Ni : 0.01 
-0.2 wt%Cr : 0.01—0.2 wt% s Mo ; 0.01—0.2 wt% 

j*fc*4 c t * watt- s s mgikwjrfrymm 

[0012] 5 ) )«8MKTfcsa!9aRfci5Vvt\ £» 
NS<7)8 0%JiLh{±AlNfc LT«rHiS-»i:4£ fc ir«fRk 
tS, JLIB1 ) -4) <0^-f*i*»iotlB»<oW^-ft; 

[00 13] 

[»»^>siit«o3KB] mz, ^Mmmr/wm^m 
z±mm%m$:<vM *) wis ummz^ ->xmmt 

{ l ) HUMHeovvc 

C : 0.01wt%£lT 

S. <T^J:'3*a*Sr#l.fea6fc{iCi!s:0.01wt%OT 

btZ'jm&h*). rmomm&t&bo.m v/txvx 

immttztblzli. ^fetffoO.OOl wt%Jjl±#^-$4ir 

tzbmtiw 

[00 14] Si :0.10wt%J^T 

sia. %mzm®th tanwt mm?)® 

mm<ZbiPh, *e>±Mt:0.itot%£t&. mz 

iwifcWfttt^sfiSPSfja^fcti, o. 02wt%OTfc»jis-r 

[00 1 5] Mn : 1.5 wt%JitT 

Mn{i. S fcjg|^SjR|BIWfl*l»±1-S 3 iTWSfTC 
«T"S>9. *Hn-SS*fcj6tTa9)ll1-40*fJ:V\ 4 

tz. mmmm%mitL. wmmtiztmTmx 
hi. ztibemm&zmt&tzihtziz, 0.1 wt%ja± 
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U 7 7> : JMJ:W£4kt&cDX\ 1M&1.5 wt%t 
[0 0 1 6] P : 0.20wt%J^T 

7 5 >- yarns** » ? anitt££fl;3 ■£& k fc & fc. 

H*tt£ffiTS*Sfc«>s ±ISl£0.20wt%k Ufc. * 
i3 . JlPltttJ ±lflftfttt*SflW5*^fc{±0. 01wt%J2l 

10 0 17] S : 0.010 wt%OT 

t tKAtt^t* biz to-tum-zhh . ztihrnw 

ttS£3rJbW>.010 wt%ZMlZ>kBmzmtl&cr>TO. 
010 rtJKJSTfcMR-*-*. 4*. WcAtRAlXttMl 

U>. 

[0 0 18]A1:0.030 -0.150 wt% 

Alii. m£%ixw£?&izMzmtemT&<) . 
0.030 wt%vj±<Q : Mntf<$mx-fo&-j)K %mz-&%-t& 

l><7)T\ ^<7>±R£0.150 wt%kt-S. &i5, *f«Ol* 
^&££^to6fcfi:0.040 -0.080 wt%<7)liHT-S)D 

[0 0 1 9] N : 0.0040wt%OT 
<O^T#S £ fc S: IJILTV^ . ±lSW»Alt«J: 0 . 

%miz>b£%ixmK*mm-% ztmrnt* 

6. U:#oT. NS{i0.0040wt%OT, JJ*L<ttO. 
0020wt%&Ti:t!>. 

[0020] Jjthe«*5c««a*»fcs ^t3i^-57c« 

» wmtcaart § £ t l> . 

Nb : 0.003 -0.040 wt%„ A»0 {Nb (wt%) /93) / 
{C (wt%) /12> S0.8 

fLA»CO}»*(±0.003 wt%JiLt.<7)gaDT^ff$tLS* i . o. 

040 vt%*nz.xmn&tm-hm.mtL. wheel 
±RS{io.o4o wt%ttt-hK mmimM*&%.ix 

m&t&l l zM.02wt%ki-&(VtfW£U\ ttis Nbk 
CfcOUfflfc. t%to% (Nb (wt%) /93} / {C (wt 
%) /12} #0.8 ^JbHt-Sk. BSfcf S+»*fiO«E 
§ ff«mte£ft * £ fc J&WUfc 4* . £ <0fctf>ttSK 
flt£0.8JTF. ff*L<li0.75JaTfc1-&. 



[ 0 0 2 1 ] Ti : 0.003 -0.040 wt% s {Ti* (wt 
%) /48) / <C (wt%) /12} §=0.8 
fc«U Ti* (wt%) -Ti (wt%) - (48/32) XS 

(wt%) - (48/14) XN (wt%) 

Tit. Nbtin«fcn^ca^fi«'ti)£t. zwm 
mcomm^^m^TL^Th h . £ o a ■? ^mm.oo 
3 wt%&±ff)m^mw^ixiifi. oMwt%*nitxm 

tShdltiO. 003-0. 040 wt%kfSs 4*3. «l*tfft<8 
fldltaBtLTWIW- 1. Wis 0.005 -0.020 wt%<7)li 
Bkt*«WH!U>. TifcCfcojiFFiL tfc 

(Ti* (wt%) /48> / {C (wt%) /12} =£0.8 
, MSUl* (wt%) -Ti (wt%) - (48/32) XS 
(wt%) - (48/14) XN (wt%) s #0.8 *±Mhb 

mki-1+^^M.mmmmmi £ t mm 

til. £Ofcfc1WElSFFifc&0.8 JilT. »±L<{iO. 
[0022] B : 0. 0002-0. 0020wt% 

#1- * <0 t*S5=3ras!lD7«T* 4 . £ (?) ± 3 4^*l±0 . 
0002wt%JM±O»t J: 0»*§til.#. 0.0020wt%^ 
@iT®IB-f&fc£03>ft»#«!Wtl)O^T!3r<> MS 
<7)«W#tt«Ml*lM*tt#±iJl]-tSc7)T0. 0002-0. 00 
20wt%<O«ilT«ftrt6. 4*S. »Wtt«<7)^t. 

. 0.0005-0. 0010wt%^«HT'-©in 

[002 3] Cu : 0.01-0.2 wt%. Ni : 0.01-0.2 wt 
%. Cr : 0.01-0.2 wt%fe XX/ Mo ; 0.01-0.2 wt% 

cu, Ni, cruxuMi. mimimttrnm^zt 

L. *#4SttO£ft£ffi<£i&<. »K<D3«ii 
JD^*I> £ 1 1fiX'% h „ £ <0 1 a 4SMW40. 01wt%Ja± 
oaap*»4>«»S*LS^ 0.2 wt%2r0i.T»UT 
^m* s «^rri>£i:tjDt. ag-g:«#WBLT 

[0 0 24] ( 2 ) KWtfNcovvt 

<. Ac 3 ^JJLhfcjD^§tlii{fJ:V\ A*Wti41050- 
13(XrcWitS. ±I2»fcM<^raEESfci3V^T. ft 

■mX'fot, IfrU 950 TC*i@iTft±H t £BE*ff-3 

tzm&izii. fmv-)W\<7)n.mm*.tz> o mm 

800-950 *C, »*L<(i:840-920 XlCOWMfflttbt 
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ft. 

[0025] -mmm. 

mvmii. ai i,zx h nco^s ifcmmz§mzmz 

-fft C fc fc J: 0 s Al fc i * NorfajH5t*»JRSl3 -f 
«ff££fc*»fc 9 § . WR 0 ^OJblW##fc 

JfcftSrvtft. fltt*^-/l^M£ WJ-f ft £ k 
tftfc780 'COTfcftitftatfJ:^. 

[0026] • mm>X\ SB#N*O80%fclh«iAl N fc 

LTtfttJ 

imnmz. -m^mmmm n t ixmm-ti fc o 

JttBLfcNft (N as A1N) «+N£Jjffli 

WSiJ»%J6TSST&ft„ £Oi5#>fc, *R-jfc34 
;P^=5r< fc fc 1 »lbffi»V * LttUSfrt* £ fc fc 

[0 0 2 7] -jtft&tt 

»fc fcsflr 9 , S.£# s - 2 0 iceUiTft ft»HM+T\ 

HisjiiaiteuioftBEfc. i omimmvimmm 

*frV\ flttSlS+to.oooswtmhoKR (AM*) 
Sit 3-tfft. £ OJ; 3 t*RWfc0.0005wt%J3Ubfl5|li 
«££te-frft£fcfcJ;9, *«Wt > feS'-t. 
SWJWffcttfc. WifciBSfflS^tW&S-friifc 

WiCH 3 , CO, t^htlX^htf) fcLTHft— 

mkKmxmk-tuzfr. mmm^mmx-ii, m 

m*m fcn i x o t^ft . £ mtitm&m 
im&mx'hizm, mmumzmwzc^m 

l ft . £ *> j: 3 &«K^M3»fttta A a &£)»mfc 
** (^<fcfclo°c/sec J£Lb) Srfrxfcf, -mix- 
Z<7)#Bim&X'%&. 

[0 0 28] Z<7)£o£VXm$X'%fc. CCDimUfa 

BINT'S fc. "5r»»U^'«Jiii(7)ffiftTCl:£7)^^ 



^«fc»AStL^£fct^ft. mmmzmx 

t&i. ztn,z£t). mtimmm®mm&-fiz 
tfc&ft. m&mmtmmx'te. t fc 

5%8«y±<0^ffiraiS3W4$itfcf* s ^170 TCT 
^SigcoWSWBl^fffctLft £ fc fc &ft . £ <o«& s 

mmimmmm^^^Mizhtz^xnz^ . 

mtW&.*mt<r>X'hl. 

[0029] jy±o<k oKm^mzmmzsitzit 

MzMzli, ft&m. ^MOTflg&ai«#&fc 
U -e<DHfc, 3%&±W#*£#*$«4|IS«fcfi 

20°C£UL S*L<«±-10mfcfcU Hfe H B rtaKJiUb 

tt. S^lfrfcM^coli+cgSrRjfj-ipjMa^fcJ; 
0 »6 U s ^^^*>'0. 0005wt%JjUbT* ft tT 
vxWf, J3fai-ftftfutMMSti#S!;ttfc+^*^^M# 

£**&Tfcft#, *»W««fijS, !8i*frr**Uf 

«»*i6i<o jei««ft*fwsriBT* ft . 

[0030] • 2<mw$m 

2 s mmmt. mmt o. s^m^ms-Trnx-mm^ 

£<5* s feft . -ft^bh . 1 %iy±cO J ET&#4"fft £ fc 
fcj; 9 iafc-fft50 o C-3^^T'<55^fc± ftK«*# 
^£0.2 %&T< l zm\?&ZbtfX-Zl, LfrL, 5% 

Tt ft Jtft s rvxmm^zmtits: z<&mG££r& 

(±l-5%^ffiT*fc-ffto =5rfc, ?<3fcgix»Sfi 

[0031] ^wammtt mvmmi. rm m 
mm #1.8 &±<7>m\ mmmm (bh> *« 

40 MPaULfc. 50"C- 3 ilfttm^^W&MWtf 0.2 
%OTfctft. «*ft»WHfcltt, ^McoffilSBtcT) 
5iS#tt£«K-rftfccoT*ft„ **HBi % 

xmtifcmm^tmmmm&i,zt5^xtet5& 
+»T*ft. ifc, Man^!»ttfc, M^fc-tftSfp* 
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[0032] 
[SUM 

mmi. 

ttT'fiffiJEg. »S^i3J:tf 2iX&ISI£E®&frV\ * 
titMWlfrh, J I S 5#i^£«B:fr|t!W)l/4 

(BHtt) *WELte. *matttov>Ttt. 



»£iiLfc. £fi^P^S£*3fc*cf. &fcs ft 

wt«fttt (BHtt) a, jstoj: t4*> 
*>. 2%cow-r^sr#4-L^a, -uwru 170 °c 

r = (r 0 +r„ + 2r, 5 )/4 
fc«U 

r„ :JES^Ifl]<7)rfl 

r 46 : JESEfi-fo k 4 5 gcDffi# & fc*#flW> r fl 
[0033] 



M 

No 


& m m & 


m s 


c 


Si 


Mn 


F 


S 


Al 


N 


MA 


1 


0.003D 


0.01 


0.10 


0.010 


0. 004 


0.040 


0.0015 


NV0.0D8 




2 


0.0022 


0.01 


0.30 


0.005 


0.005 


0. 050 


0.0018 






3 


0.0070 


0.01 


0.25 


0.006 


0.001 


0.080 


0.0025 






4 


0.0324 


0.01 


0.15 


0.015 


0.007 


0.028 


0.0020 


Ti/0.006 


m% 


5 


0.0105 


0.01 


0.10 


0.007 


0.006 


0. 120 


0.0022 


Uo/Q. 02 


mm 


6 


0.0012 


0.01 


0.45 


0.006 


0.015 


0.081 


0.0028 


Nb/0. 008,6/0,0005 


mm 


7 


0.0013 


0.01 


0.25 


0.006 


0.009 


0.060 


0.0011 


Cu/0.05Ji/0.05, Cr/0.05 




8 


0.0025 


0,01 


0.55 


0.004 


a DID 


0. DSD 


0.0012 


Hb/d. 003. TI/D. 005 


mm 


9 


0.0350 


0,01 


0.15 


0.006 


0. 002 


0.040 


0. 0015 




mm 



[0034] 



[*2] 



X5/ 

mm 


mm 


mm 

(r) 


mm 


mm 


2&fti£ 
(90 


m 

in) 


0 * 
(iw) 


w * 

(tun) 


Jfcl"* 


<t> 




(t). 


ft m 


USD 


880 


2.6 


700 


* 0.73 


72 


840 


S*3N a 


-10 


30 


2 



[0035] 



«3] 
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0 










$ & 


T S 


BH 








H as 


c a 




r ft 












Ha 


AIM GO 




(wt$P 




(%) 


(HPa) 


(MPa) 


(X) 




1 


95 


D.0O09 


0. D02I 


2.1 


49 


310 


45 


0 




2 


90 


OL 0011 


0.0011 


2.0 


48 


315 


47 


0 




0 


QC 
SO 


n fin*?*; 


U. UIWO 


X. o 


Mi 




^1 
ai 


Q 




4 


85 


0. 0040. 


O.O084 


18 


45 


340 


50 


0 


mm 


5 


85 


0.0080 


0.0025 


1.8 


45 


350 


52 


0 


mm 


6 


95 


0.0006 


0.0006 


2.0 


49 


309 


41 


0 


mm 


7 


95 


0.0004 
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